trophin (HCG) was administered when leading follicles reached between 16 and 18 mm (Wittmaack et al., 1995) or when at The aim of this work was to evaluate the relationship least two follicles had a mean diameter of 20 mm (Dubey et between follicular size at the time of oocyte retrieval, and al., 1995) . Both groups described a positive relationship the subsequent oocyte competence to be fertilized and to between pre-ovulatory follicular size and both fertilization and develop in vitro. All the obtained oocytes were classified cleavage rates. It was therefore suggested by Dubey et al. according to the corresponding volume of aspirated follic -(1995) that follicle measurement might be the best predictor ular fluid. Aspirated volume of follicular fluid <2 ml of fertilization potential of oocytes in an IVF trial. corresponded to a follicular diameter <16 mm and consti-
The encouraging results in obtaining fertilization, cleavage tuted the small size group. Volume of follicular fluid from and birth after in-vitro maturation of bovine (Ectors et al ., 2 to 6 ml corresponded to a diameter from 16 to 23 mm 1995) and human oocytes (Barnes et al., 1995) lead us to and constituted the medium size group. The large size envisage a human in-vitro maturation programme. Before group contained follicles with diameter >23 mm and correstarting it, the aim of this investigation was to describe the sponded to an aspirated volume of follicular fluid of > 6 ml.
relation of follicular size with subsequent in-vitro development A progressive and significant increase in the rates of oocytes of the collected oocytes. Therefore, all aspirated oocytes were with a first polar body was observed from the small size classified according to the volume of follicular fluid. Results group to the other groups and from the medium to the obtained with oocytes fertilized by classical IVF and intracytolarge size group: 75.3, 85.9 and 95.3% respectively. After plasmic sperm injection (ICSI) were treated separately to avoid classical in-vitro fertilization (IVF), significantly better a possible bias related to female infertility. rates of fertilization and development were obtained in the medium size group compared to the two other groups. Moreover, a positive relationship was observed between Materials and methods follicular diameter and rates of embryos scored as 'good' a competent and mature oocyte which has extruded its first polar 
a Values with this superscript were significantly different (P Ͻ 0.001). IVF ϭ in-vitro fertilization; ICSI ϭ intracytoplasmic sperm injection. 
*See Table I these three groups were treated separately.
(P Ͻ 0.001) respectively (Table II) . The rate of 'good' embryos
In the case of classical IVF, oocytes were placed, corresponding to their size group, in different wells of multidishes containing 0.8 also increased from the small to the medium group: 50.0 ml of IVF 50 medium (Scandinavian Sciences, Göteborg, Sweden). versus 60.2 (P Ͻ 0.05). In contrast, decreased percentages of The spermatozoa were washed by centrifugation on Percoll gradients fertilization and development were observed from the medium and the oocytes were inseminated with a mean final concentration of to the large group: 68.4 versus 56.0 (P Ͻ 0.001) and 96.7 100 000 motile spermatozoa per ml. For the ICSI trials, cumulus and versus 90.5 (P Ͻ 0.01) respectively. Moreover, the quality of granulosa cells were first removed by hyaluronidase and mechanical developed embryos also appeared to decrease from the medium treatments, allowing to check the presence or absence of the first to the large group: 60.2 versus 54.3 respectively (Table II) Concerning the ICSI group, Table III shows that the rates At 24 and 48 h after egg retrieval, fertilization [i.e. two pronuclear (2 PN)] and embryo cleavage rates were respectively evaluated in all of oocytes presenting a first polar body were related to follicular groups. The quality of cleaved embryos was evaluated according to sizes. A progressive and significant increase in the rates of the vitality score described by Puissant et al. (1987) to select the nuclear maturation was observed from the small to medium embryos suitable for transfer or cryopreservation. Embryos with a and large size groups: 75.3, 85.9 and 95.3% respectively (P score of 5 or 6 (maximum: 6) were considered to be 'good'.
Ͻ 0.001). After injection of the oocytes presenting a first polar
Numerical results were analysed by using the Pearson χ 2 -test.
body, the percentages of fertilization and development were not significantly different between the three groups (59.5, 57.7, Results 59.0% and 97.6, 95.0, 96.5% in the small, medium and large groups respectively). A significant difference was detected The oocytes collected in the ICSI group were distributed symmetrically around the medium size category (24.4 versus between the small size group and the two others in terms of 
*See Table I Dubey et al. (1995) , in a similar study, suggested that follicle measurement before versus 64.6 (P Ͻ 0.001) respectively].
retrieval might be the best predictor of the fertilization potential of oocytes. Although no better rates of fertilization and Discussion development were observed in the large size group after Close attention was paid to measurements of follicular fluid classical IVF, our results after ICSI were in agreement with volume. Nevertheless, due to the level of accuracy (Ϯ 0.1 ml), Wittmaack et al. (1994) and Dubey et al. (1995) . The reduction slight overlap could not be excluded. On the other hand, the of development observed in the larger size group after IVF high numbers of oocytes included in these comparisons gave (Table II) , despite a greater percentage of oocytes collected in weight to this study.
this group compared to the ICSI group (Table I) , could be As previously described by Tsuji et al. (1985) , a positive explained by the beginning of atresia or by factors of female relationship between follicular sizes and the presence of origin such as endometriosis. These pathologies may affect metaphase II oocytes was observed (Table III) . This relationship folliculogenesis, resulting in an unfavourable oocyte envircould explain the reduction of the rates of fertilization and onment. development observed in the small size group after classical
In conclusion, our results indicate that, although the oocytes IVF (Table II) . We observed also that follicular size was from small follicles give lower percentages of development, related to the level of cytoplasmic maturation (Table III) as they may allow the total number of good quality and transfershown by the reduction of oocyte competence to resume able embryos to be increased. On the other hand, the lower meiosis and develop to embryos of 'good' quality in the small rate of nuclear maturation observed in oocytes from small follicle group (Table III) . In addition, a higher percentage of follicles and the higher rates of development obtained when oocytes developed in groups originating from medium and follicular size increases indicate that, in the presence of large follicles in comparison to those developing from small normal folliculogenesis, it would be better to postpone HCG ones in classical IVF trials (Table II) . Andersen (1993) demonadministration until follicular diameter and hence oocyte comstrated, in a classical IVF study, an increased chance of petence increases. Another possible way to increase the rate obtaining a pregnancy when the oocyte originates from a of development of oocytes originating from small follicles follicle with ജ16 mm diameter at the time of oocyte recovery.
would be to delay fertilization so that the percentage of In a similar study, Miller et al. (1996) suggested also that competent oocytes increases, as previously described by Veeck resulting embryos were of better quality when oocytes were et al. (1983) . aspirated from follicles of ജ20 mm in diameter. In goat, Crozet et al. (1995) showed a progressive acquisition of oocyte competence to mature, to be fertilized and to support
